[Abstract] Subcellular localization is crucial for the proper functioning of a protein. Deregulation of subcellular localization may lead to pathological consequences and result in diseases like cancer.
of cultured human cell lines using a centrifuge and ultracentrifuge. The membrane fraction contains plasma membranes and ER-golgi membranes, but no mitochondria or nuclear structures.
The fractions can be further analyzed using Western blotting. This protocol is based on that from Dr. Richard Patten at Abcam, and was modified and utilized in a publication by Zhiguang Huang, et al. 1. Culture cells on 100 mm culture plate until 75% confluent in a 37 °C incubator supplied with 5% CO2. For beginners, the well-studied HEK293 and its derivatives are recommended for easy maintenance and ectopic protein expression.
Materials and Reagents

Note: This is for adherent cell. Suspension cells may need centrifugation before lysis.
2. Wash twice with ice-cold PBS and immediately add 500 μl per 100 mm plate of SF buffer and put on ice, use cell scraper to collect lysate and transfer to a 1.5 ml Eppendorf tube. If multiple samples are collected, process one specimen at a time.
3. Agitate the lysates at 4 °C for 30 min at around 30-50 rpm on the tube roller.
4. Centrifuge at 720 x g at 4 °C for 5 min. Carefully transfer the supernatant to a new 1.5 ml tube for future use. Keep the pellet for next step.
5. Wash the pellet with 500 μl of SF buffer and disperse the pellet with a pipette.
6. Centrifuge the pellet at 720 x g at 4 °C for 10 min. 8. Centrifuge the supernatant from step 4 at 10,000 x g at 4 °C for 10 min.
9. Carefully transfer the supernatant to a new 1.5 ml tube. This is the cytosolic and membrane fraction.
10. Centrifuge the cytosolic and membrane fraction from step 9 in an ultracentrifuge.
Ultracentrifuge at 100,000 x g at 4 °C for 1 h. Carefully transfer the supernatant to a new 1.5 ml tube. This is the cytosolic fraction.
11. Wash the pellet with 500 μl of SF buffer and re-suspend by pipetting.
12. Ultracentrifuge the pellet at 100,000 x g at 4 °C for 1 h.
13. Remove the supernatant and re-suspend the pellet in NL buffer.
Optional: Sonicate the pellet on ice (same setting as for nuclear fraction in step 7). This is the membrane fraction.
14. Internal loading control for Western blotting could be used to make sure each fraction does not cross-contaminate others; but relative amount can also be determined between samples to ensure equal loading. For example, alpha-tubulin is used for the cytosolic fraction; histone H3 is used for the nuclear fraction; Brilliant Blue R is used for staining for the membrane fraction. Use an extra gel for the loading controls. Alpha-tubulin and histone H3 are probed after protein is transferred onto a PVDF membrane. Brilliant Blue R staining can be applied directly to the SDS-PAGE gel (Figure 1) . For destaining, make a 10% AceticAcid/15% Methanol/75% H2O solution.
